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IN-STEP 88 WORKSHOP

FOREWORD

At the workshop, Dr. Harrison H. Schmitt emphasized that the nations which
effectively exploit the advantages of space will lead human activities on earth. The
major space goal of the National Aeronautics and Space Administration's Office of
Aeronautics and Space Technology (OAST) is to provide enabling technologies,
validated at a level suitable for user-readiness, for future space missions in order to
ensure continued U.S. Leadership in space. An important element in accomplishing
this goal is the In-Space Technology Experiments Program whose purpose is to explore
and validate in space advanced technologies that will improve the effectiveness and
efficiency of current and future space systems. OAST has worked closely with the
aerospace community over the last few years to utilize the Space Shuttle, expendable
launch vehicles, and, in the future, the Space Station Freedom for experimentation in
space m the same way that we utilize wind tunnels to develop aeronautical
technologies. This close cooperation with the user community is an important, integral
part of the evolution of the In-Space Technology Experiments Program which was
originated to provide access to space for technology research and experimentation for
the entire U.S. aerospace community.

On December 6 through 9, 1988, almost 400 researchers, technologists, and managers
from U.S. companies, universities, and the government participated in the OAST IN-
STEP 88 Workshop. The participants reviewed the current in-space technology flight
experiments, identified and prioritized the technologies that are critical for future
natzonal space programs and that require verification or validation in space, and
provided constructive feedback on the future plans for the In-Space Technology
Experiments Program. The attendees actively participated in the identification and
prioritization of future critical space technologies in eight major discipline theme'
areas. These critical space technologies will help focus future solicitations for in-space
flight experiments. The material within these four volumes is the culmination of the
workshop participants' efforts to review the planning for the future of this program.

Dr. Leonard Harris
Chief Engineer
Office of Aeronautics and

Space Technology, NASA
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INTRODUCTION TO VOLUME II

NASA's Office of Aeronautics and Space Technology (OAST) conducted a workshop
on the In-Space Technology Experiments Program (IN-STEP) December 6-9, 1988, in
Atlanta, Georgia. The purpose of this workshop was to identify and prioritize space
technologies which are critical for future national space programs and which require
validation in the space environment. A secondary objective was to review the current
NASA (InReach) and Industry/University (Out-Reach) experiments. Finally, tne
aerospace community was requested to review and comment on the proposed plans for
the continuation of the In-Space Technology Experiments Program. In particular, the
review included the proposed process for focusing the next experiment selection on
specific, critical technologies and the process for implementing the hardware
development and integration on the Space Shuttle vehicle. The product of the
workshop was a prioritized listing of the critical space technology needs in each of
eight technology disciplines. These listings were the cumulative recommendations of
nearly 400 participants, which included researchers, technologists, and managers from
aerospace indusmes, universities, and government organizations.

The identification and prioritization of the critical space technology needs were
initiated by assigning NASA chairpersons (theme leaders) to the eight major
technology disciplines or themes requmng consideration. These themes were as
follows:

space structures

space environmental effects

power systems and thermal management

fluid management and propulsion systems

automation and robotics

sensors and information systems

in-space systems

- humans in space

In order to provide further structure within each theme, the chairpersons divided their
themes into three theme elements each. The theme element concept allowed focused
technical discussions to occur within the broad discipline themes. For each theme
element, the theme leader selected government, industry, and university experts to
present the critical space technology needs of their respective organizations. The
presentations were reviewed and discussed by the theme audiences (other members of
the aerospace community), and prioritized lists of the critical technologies which
require verification and validation in space were established for each theme element.
The comments and conclusions for each theme were incorporated into a summary
listing of the critical space technology needs and associated flight experiments
representing the combined inputs of the speakers, the audience, and the theme leader.



The critical spacetechnology needsand associatedspaceflight experiments identified
by the participants provide an important part of the strategic planning process for
spacetechnology development and provide the basisfor the next solicitation for space
technology flight ex'-periments.The resultsof the workshopwill be presented to the IN-
STEP Selection Advisory Committee in early 1989.This committee will review the
critical technology needs,the funding available for the program, and the space flight
opportunities available to determine the specific technologies for which space flight
experimentswill be requestedin the next solicitation.

These proceedings are organized into an Executive Summary and four
volumes:Executive Summary; In-Reach/Out-Reach Experiments and Experiment
Integration Process (Volume I); and Cntical Technology Presentations (Volumes II
and III).

Volume II contains the theme introduction given by the chairperson, the critical
technology presentations for each theme element, and the summary listings of critical

space technology needs for each theme. The introduction for each theme includes the
chairperson s overview of the theme and its theme elements, along with instructions for
the participants. The critical technology presentations are as described above, and the
summaries are the listings of critical space technology needs and associated flight
experiments as discussed above. This volume contains the documentation for the
following four themes: space structures, space environmental effects, power systems
and thermal management, and fluid management and propulsion systems.
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